Independent modulation of basal and feeding-evoked dopamine efflux in the nucleus accumbens and medial prefrontal cortex by the central and basolateral amygdalar nuclei in the rat.
Interactions of the central and basolateral nuclei of the amygdala with the mesocorticolimbic dopamine system are implicated in the acquisition and performance of conditioned responses for food reward. This study investigated whether dopamine transmission in the nucleus accumbens and the medial prefrontal cortex of the rat is influenced by the amygdala and if so, to assess the significance of the interaction in free feeding of a palatable food. To this end, we examined the effects of reverse-dialysis of the sodium channel blocker lidocaine into either the central or basolateral on dopamine efflux in the nucleus accumbens and the medial prefrontal cortex as determined by microdialysis and high-pressure liquid chromatography with electrochemical detection. The present results revealed for the first time that inactivation of the central decreased basal levels of dopamine efflux in the nucleus accumbens, but not in the medial prefrontal cortex. Furthermore, administration of lidocaine into the central significantly attenuated feeding-evoked increases in dopamine efflux in both terminal regions. These neurochemical effects were accompanied by feeding-related behaviours akin to the Klüver-Bucy syndrome. In contrast, inactivation of the basolateral affected neither food intake nor dopamine efflux in the nucleus accumbens, but triggered dramatic long-lasting oscillations in dopamine efflux in the medial prefrontal cortex, irrespective of whether food was presented or not. Overall, these findings indicate that the central and basolateral independently modulate dopamine transmission in both terminal regions of the mesocorticolimbic dopamine system. The central, in particular, and its influence on the dopamine system, may be involved in the regulation of food intake.